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A analog front end electric circuit comprises 
a variable gain amplifier circuit, a first sample 
switch, a second sample switch, a hold switch and 
an analog to digital converter. The variable gain 
amplifier circuit comprises a first input end, a 
second input end and at least one output end. The 
first input end is used to receive first voltage 
level signals. The second input end is used to 
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^ , ^X*«fl«S* (&W%m ■ ANALOG FRONT END CIRCUIT AND METHOD THEREOF) 

receive first reference signals. The output end is 
used to output at least one amplified signal. When 
the first sample switch becomes a first conduction 
status, the first input end will receive the first 
voltage level signals. When the second sample 
switch becomes a first conduction status, the 
second input end will receive the first reference 
signals. And, when the hold switch becomes a 
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^ - %5L&wm%r (&*n£m ■ analog front end circuit and method thereof) 

second conduction status, the output end will 
output the amplified signal. The analog to digital 
converter convert the amplified signal to a 
digital signal. 
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l^#tliltl64:fl^^IilH . it ffij it /fc Jfr #. i£ # 
€ 2 0^ iB t Jl £ it \)M_ ± m £ • **iW4L«tbJir«.« 
*&15 44L#-#-^<f£tfc6 8#. £.«rI5 1 0 2# ^ *>] if ft 
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^ 4: i tb t t 4 1 5 5-=r a & JUL # - # 4 € M ft Sfc 1 6^ € 

£ f£ ^ f& J: ^ ffl M ' 

m jtb ' * ^ fcb Jfr «L € 1 5 5^ it # & A H 7 84, ^ 

^^.^r^ . m. & *r a % & m & & w it fa iQ43Lir£-m*£% 

- #- # ft * 6 8' tt^A jfltHf * - 3£*fcfi£aMb#«^7t 
f^ # 'fi ^ ^ ' ffij^^^^^it^ft^S^^ft • 

n $- f& m jl > @ ^ ^ ^ m fcb is. tfi ^ >4 s ^- ^ 

.& fl .• a B #■ & M tb flr «L t 1 5 44, £•] ' ^ # B £ Si fcb 

. t fit (analog front end)mifejfc3£;5r*&>£-T? , J#4*: 

S20 0 : #^£^-^-f#^*& 6 0^fltr^^-^-^.# 
'MM 5 4£ 3& - ^ - 9- it {ft & (on)Bf . m % - to ^ 6 0& ift 

S202: -t-^X^-^^^i^^6 2^^iffe^-^ — JJM*. 
MN 56IH«)p-f i| /ft HI (on)Bf • JW £ # ^ i« 6 2& «ft 

-^-^4-ff^;68o 

S204: 6 0& ^ - ^ 6 2^-## 

MM 58U£-|^f ilJRl (on)af > fl'J-"sr«Jtii*tA« 
as- 5 2a - &l to ib 6 4 - 6 5$rifa-&L;8fcAft§fe70- 72° 

S 2 0 6 : m- 2fc A ft fa 7 0 - 7 2H — J: >7fl ft fife 15*^ • ii # 




i - (14) 

S208:j»*4ft««te*Jtl7**4*j&*t'tfcteSt53- 

^ # J«HS St 7 X A & l^tft^«#^t^t 3 4^ 

(settling time)' 0ifc*#W^&&Ji!r*S.*R.St&3£#;& 
•T it ffl # # « & (Bandwidth) fe'ht^ltAS 22° 

# * « _L & # * || *j ^ it ' -fc#-5t:A&£;&a*& 

48 it ^ # «M1 # «t HI # # ' 

H t: iH * *f & # B £ ^ I a -# ^ alfj » • *@ 

^ # *'J le, SI le, °# ft • 




* 19 X 



i x m ^ $ J£ m 

m - # § *° # it m & $l * 4l 7F & n • 

flfc -ft Sfe B$- /f H3 ° 

ffl Eg Jj, ^ # afl & tb 1ft ML t ^ ^ * ffl • 
Bi*4s-«-^««^ltJE«ft > ^ t t f f t i # 

»&. -ft % # ffl ° 

ffl - 

ffl & ^ ^ - ^ || ^ £>j US fcb ^ A % & 7F t 

n - 

® ^ t ^ ii tt t » m t 4 a * ^ t i • 



*T ' ® # t 8^ 

2 : *Mfc *S & X 4 : * * & & 

6 : m it & m 7t # 7 - 5 3 : $k ft -ft Sfe 

8 - 5 1- 1 5 4 - 15 5: & tt ifr #i $ j& 

9 : t ft 4 S ^ 10:««^|ti«|fe 
12: ^ tt & ft # & if 

1 3 : ^ tb do * H 1 4 : 4 £ f; ft it 9t 

1 5 : JL >7!L ^ * 16:£ — *4-«ftf**fc 




17: # ^ t S t 



1 06 
1 08 
1 1 0 
1 14 



18^ 66: % - 



ft. ip- ft 



20 


- 5 0^ 150: * 4fc « # 1 


1 *&- 








22 


* 78 : H £ A A 81 


24 


> 


26 : 




28 


: Jj*. «. W M 


30 




58 : 


4* # M US 


32 


* 7 4: J!* & j«L ft ffe 


34 




76 : 


« # m. it 


36 


- 3 7 > 3 9: ^ ^ 


38 


: 


jL *$L 




40 


: A * 


42 




160 


: 4w ib ft St 


44 


: /fc £ 


46 


: 


m m 


[go 


52 


: JlAAtft 


54 


• 


% - 


* * M M 


55 


: *tb*tte4*2A3ti 










56 


: ^ .r. #t #. M| 


60 


• 


% - 


4ft ^ «6 


62 


: | - 


64 




65 : 


4& ib «S 




70 




% - 




72 : 


1 - ^ A -ft t 


8 0 




% - 


€ 3S 


82 : 


~ € S H 


8 4 




% ^ 


€ £ 81 


86 : 


$ E9 f ft 


88 




% X 


* &. m m 


90 : 


* is** m m 


92 : 




% - 


M. % 4ft ^ *« 


94 : 


% ^ ^ % 4ft- ^ 


96 : 




% - 


£ 4ft A 


98 : 


* ~ £ ft 4ft * *ft 


100: 


% - 


- ^ *f 33 


10 2: $ _r_ & ft? H 


104: 


% 


i] ft ft 



£-*g.£T3l4&diifc 112 



— 



* - M « 



116: $ - j& & 




1 1 8 : # — * 12 0: 

1 2 2 : * — «. * 124: 

126: ^^Piiit^>ia^b + ^H 

128: ^EgPitit^yia-fb^^H 

130: %~j&mn#i&i>& 132 

13 4: # =. ffl & 

13 8: $ & ^ 

14 2: ^ E9 ^ 

15 2: jL $ j& 
15 8: & to ^ fcb # & n 
T : it #i -k J$L 



Ca^ Cb^ Cl^ C2 
G p - G : Jt Ji -flL 
P : ft ^, £ ^. 



C3 - C4 



136 
140 
144 
156 
162 
D : € 



W : 



% E9 

a. 





% 22 I 



t n * *i & ® 



- K — ^tbflu.^ (analog front 
$J it # (image sensor )#r iH 
-£St ft ft ' It $1 tt If ft & ^ - 
- # 4Mf ft • t£ € & ^ # 



end)f ffl a * ffl & & 
^-«fctf£ft***fej&-*t 



— #. 4fc # € (sample 
& <fr # : 



and hold) ' 

* - 
at A 



iSL if- 1$ ft • t£ £ 

# 4r # % • « *fr a 
- $ - & m. mi m ' # 





ft -5T 


ft 


^ & 


2fc A % 




^ - 


4ft 




Bl S. 'J? 








& -It 


ft % - 






# 


ffl fit 


& «t ft 




ft ffl 


fit 




£. 'J? - 


4r 




ft 


$ - 


$w ^ * 



- i* # ffl Bfl ' ft # M «H» i| * tt |i - |& A * 

A It I ^- ^ a ^ ; 

(on)Bf . tt#--tt/LJ**i|fcttjfS--«jl4fc*f* 

ft » fi* a it £ — Jfr & ffl M £ jji % - a. ^ ^ m 




- £H fcb *t flt # & & S ' llifcbtfttt^lt'lttl 

2, f tfr * *J |£ ffl # 1^ m it ^ € ^ ' *t«*-*i*M 
Wl Jl t* £ j=- #i W Bfl #J • 

4. *o t ff ^- *.J |£ gj %. li%-ffr i& 4L € %r- ' * * # 4ft # «. 

3? — to 3Mt!£ (voltage level Mi # (shift )5. It 

* - % m Ol i£ ft St • 

- $ - Pi&ii^,§|l>fb-f*ffi (PMOS) > iZ % - Pit it 
^45 H4t-f^«*#-#-8fc# (source)* J£ - 
frl 4£ ( g a t e ) Sl — £ - >8l m (drain); 




4b - (source)^ $ ~ ffl ft 

(gate)A — H ft (drai n) ; « ^ 

& t ' ' «[ # — at ft *fc ' 

U>J |# ^ i£ % ~ ffl ft • * 1£#~#ft&t£# 

^it-^&^-^^-^^n ' t& % ~ m. m m % & i»l - 

& *•] ft -*fe j-x £ £ t& 9 - #- # * ° 

- 3jl =. Piiit^JlfUb*** (PMOS) • U % JL Pit it 
^■41 H-fb-^tf-ltJI-^-ltX** (source)- £ ^ 
ffl ft ( ga t e )A — % =. «. ft (drain); 

- % w Pi&i£^$&4b4-^f£ » t£ H e9 Pitit^^a 
4b It A % - ^ eg m ft (source) > $ e? ffl ft 
(gate)A - % ra a ft (drain); i-x 




* 25 1 



Jt t > i& % J= ^ & & € ft ' i* 9 ft *b • - * =- 

tfh&m%i%i^n%^-ffl& ' n. % - $- % it % m ^ t£ 

£b *1 it. #• • 



* 





it 


— 








• 


















- it 








H 




* 


ig 


# * A 


S 






— 


It ft ft 








— 


# 


_ - 










— 


% 


- £ % 




*& tb a 






% 






«» 




ft 


















- £ 








n 




ft 


it 


« « H 






*& & 


tft 


* --it 










> 


*. 


t 


t* 


* 


— ^ ^ 


5 




€ *■ 4fc 




Ci ; 




- % 








n 




ft 


it 








a j# A 




* - it 


% 




A. 








t 


tft 


»■ 


— € S 


n 


4L 


€ * 4fc 




C2 ; 












n 






% 


X JH * 


M 


Bfl 


' ft & 




it 4£ tt 


% 




it 












tft 


» - it 






tb ' 










«■ 














C3 ; a 














- % 


E3 






TO 








E9 # 


w 




' ft * 




it & n 


% 


















# - it 






tb * • 








% 




IS 












C4° 
















* 26 I 



ft # — atA-ftrft^ilte^ A^^-ttlft^ fit 
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